Abstract
Introduction
Researchers in the economic and administrative sciences have previously shown a lack of interest in small organizations. While these organizations constitute the great majority of all organizations 1, it had been assumed that their "simple" characteristics and the existence of "evident" solutions to their problems did not provide for substantive research questions.
However, this situation, based on a simplistic vision of a small firm as a scale model of a large firm, is now changing rapidly under the impact of a research body which studies small business as a fundamentally distinct entity. This entity presents specific characteristics and a specific behavior which renders it as interesting as large business. Thus, researchers in the field of economics [14] , organization theory [2, 26] , organizational behavior [12] , business policy [29] , and management [9] have focused their attention on the small business, and have described the fundamental differences between large and small organizations. Their approach is summarized by the words of Welsh and White [35] , "A small business is not a little big business."
With this in mind, one must note that very few scientific studies of information systems have been made in the specific context of small business. A few empirical studies have used firm size as a discriminant variable to identify organizational differences in regards to information systems. Ein-Dor and Segev [6] found that firm size is inversely related to the centralization level of the MIS function and to the hierarchical level of the MIS director. DeLone [3] studied the relationship between the size of a manufacturing firm and various organizational characteristics of computer use such as the relative expense of hardware and software (smaller firms spend relatively more on hardware), the dependance on external expertise (smaller firms depend more on external programming services), and the EDP experience of the firm (smaller firms have been computerized more recently). Finally, Turner [34] found that smaller 1The Small Business Administration of the United States estimates that 97% of all American firms are small businesses, and account for 43% of the GNP.
banks tended to obtain their computer resources externally rather than investing in the creation of internal resources, that the life-span of their applications was shorter, and that they were less apt to implement an internal charge-back system for EDP services. Raymond and Magnenat-Thalmann [28] , however, have expressly examined the question of MIS success in small business. Their results indicated no significant differences between computerized and non-computerized small firms in importance of managers' various decisional problems, and information satisfaction associated with these problems.
This relative absence of information systems research from small businesses is important for two reasons. First, on a purely pragmatic basis, the "microelectronics revolution" which has led to the development of mini and microcomputers, now allows the tiniest of firms to implement a computer-based information system. This is confirmed by the multitude of computer applications destined for small business management. Thus, the penetration of computers in the small business universe necessitates the development of prescriptive frameworks specific to this context. However, these frameworks cannot be elaborated unless they are preceded by and founded on descriptive theory based on empirical research.
The second reason is more specific to the field of information systems itself. In their MIS research framework proposals, authors such as Lucas [17] , and Mason and Mitroff [25] , have stressed the importance of organizational context factors as determinants of information system success. In particular, Ein-Dor and Segev [5] have proposed a series of hypotheses, based upon an exhaustive review of the literature at the time, relating firm size and other organizational characteristics (structure, resources, organizational maturity, etc.) to MIS success. The presumed importance of the organizational context thus implies that research findings obtained in a big business environment cannot necessarily be generalized to small business as the characterization of the organizational context of a small firm has been shown to be fundamentally different from that of a large firm.
Given the preceding considerations, the purpose of the present study is to explore the following research question:
What are the organizational characteristics of computer usage which are associated with the success of MIS in the small business?
AS noted by Sanders and Courtney [30] , empirical studies of organizational factors of MIS success have been relatively rare. The choice of this class of organizational factors is motivated by the desire to further the previously mentioned works of DeLone [3] , Ein-Dor andSegev [6}, and Turner [33] by including the fundamental question of the impact of these factors upon the success of an information system.
Research Variables and Hypotheses

MIS success
The two dependent variables used as surrogate measures of MIS success were user information satisfaction and level of system utilization. User satisfaction has been judged by Hamilton and Chervany [11] to "provide the most useful assessment of system effectiveness."
The measurement instrument for this variable is a 20oitem instrument, adapted from the questionnaire developed and validated by Bailey and Pearson [1] . It excludes items deemed to be not applicable in a small business context as is suggested by Ives, Olson and Baroudi [13] ; the latter produced a 13.item short form of the original 39oitem instrument and suggested using the short form augmented by items of particular interest from the original. The instrument uses 7-point semantic differential rating scales.
User satisfaction is defined as a multidimensional attitude towards various aspects of the MIS such as output quality, man-machine interface, EDP staff and services, and various user constructs such as feelings of participation and understanding. For purposes of clarity, MIS is defined in the Bailey and Pearson instrument as the computer-based information products and services provided to the respondent in his present position, i.e. his computer-based support. .51
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Level of system utilization was measured by two items on which users rated their perceived frequency and regularity of MIS usage on a 7-point scale. The correlation coefficient between the two items was .76 (n = 464, p < .001), indicating the unidimensionality of this measure. It is important to note that both of these measures relate to the MIS in its entirety rather than to a specific application, thus enhancing user comparability across organizations.
A pre-test of the instrument, involving 27 users, confirmed the reliability and validity (including test-retest), as did the measurement results (inter-item and item-score correlations) of the present study. To further confirm the construct validity of the user satisfaction measure, a factor analysis was performed. Factor analysis is a method for determining the number and nature of the underlying variables (factors) among larger numbers of measures (scales). The factor Ioadings indicate the extent to which each scale is associated with an underlying factor. Employing a cutoff level of .50, the results in Table 1 show a 4-factor structure with 14 scales loading at that level. The first factor draws from scales related to product output quality. The second factor contains scales related to the user-system relationship, i.e. the user's knowledge, involvement, and access to the system. The support factor carries with it scales related to delays encountered in receiving output and in requesting new applications or charges to existing applications.
The fourth factor represents the user's attitude towards the EDP staff. Finally, as expected from the findings of previous research [21, 24, 33] , the present study also found system utilization to be positiVely associated to user satisfaction, with a correlation coefficient of .356 (n --464, p < .001).
Independent variables
EDP Experience
In a study conducted by Powers and Dickson [27] , system professionals indicated that they perceived their organization's EDP experience to be a significant determinant of success in a MIS project. The authors did not verify, however, if this perception corresponded to reality. It is plausible to believe that firms who have used computers for a greater length of time should have resolved more of the problems related to implementation and operation. In a small business in particular, start-up and organizational-change difficulties associated with the introduction of computers should have been overcome by the more experienced firms. EDP experience should also be related to other organizational characteristics of computer usage. For example, DeLone [3] found that firms with greater EDP experience tended to be less dependent on external programming services and to incur proportionally fewer expenses for hardware.
Development
A small firm has two basic choices when it decides to implement a computerized application; to have its own EDP staff develop the software, or to acquire packaged or customized software from a vendor or a service company. The principal advantage of applications procurement are the lower development cost and shorter development time. However, the vendor or service firm must insure that the application is sufficiently general to be used by multiple organizations; thus, the software is more complex and usually less efficient operationally. Users also react less favorably when system implementation is conducted by "outsiders" [23] . In a prior study, Raymond and Magnenat-Thalmann [28] found that only 30% of the sampled small manufacturing firms had a full-time software development staff.
Considering the importance of satisfying the specific information needs of the user, and of user participation in the development process, it is interesting to note that the two principal problems cited by small manufacturing firms in DeLone's study were "inadequate programs" and "poor service from service bureaus," while neither of these two computer usage problems were mentioned by large firms.
Operation
In parallel to the type of applications development chosen, a small firm can process its applications either internally or externally. With in-house processing, the firm owns or rents its own computer and has its own operating staff. External processing (batch or on-line) involves service bureau computer (or an owner-firm computer in the case of affiliates). There are advantages and disadvantages to each type of operation. However, from the point of view of user satisfaction, the fact that internal processing allows much greater control of computer operations and job priorities is an advantage that can outweigh the problems associated with managing a computer department. This should be even more true in the case of small firms who, individually, have little bargaining power with their service bureau or vendor, and complain of deficient services.
Applications
One of the principal measures of computer sophistication of an organization is the number and nature of the applications that have been implemented. In the case of transactional applications such as accounts receivable, acc(~unts payable, payroll, and billing, the principal objective is to increase operational efficiency. Applications such as sales analysis, financial statementslgeneral ledger, and cost accounting are more administrative in nature and aim to increase the decisional effectiveness of managers. Also, a higher level of technological sophistication is required in the case of applications that have both type of objectives such as inventory control, purchasing, and production control.
Raymond and Magnenat-Thalmann [28] have confirmed previously that small firms usually start by implementing the four basic transactional applications, whereas more advanced and diversified applications on the decisional and functional level are less prevalent. As managerial task specialization is less pronounced in small firms, a manager must resolve problems which cover a wide decisional and functional spectrum. Thus, it is expected that a small business manager would have higher levels of satisfaction and utilization with a MIS which addresses a greater number of his problems, i.e. a MIS which contains more administrative applications.
Interface
One of the major conclusions of the Minnesota Experiments [4] was that "managers like to use interactive systems and their use enhances acceptance of information systems generally." In field research, Lucas [18, 20] found that users had more favorable attitudes towards an interactive system; Schewe [31] , however, could not find any differences between users of batch versus interactive systems regarding their attitudes toward a MIS. Still, it is expected that the greater accessibility, less output volume, and shorter response/turnaround time associated with on-line systems should have positive effects on user-managers. Note that an interactive system was defined as a system in which the usermanager actually interrogated the computer via a terminal, thus including single-user microcomputers and timesharing computers.
MIS Rank
Ein-Dor and segev [5] had posited that MIS success is positively associated with the rank of the executive responsible for MIS. By locating the MIS function at a high organizational level, a firm indicates the importance it attaches to this function and insures top management involvement in all major decisions regarding computers and information systems. Top management involvement has often been found to be a prerequisite to successful MIS implementation. A later study by Ein-Dor and Segev [6] did not attempt to verify this proposition; however, it did find that the rank of the MIS director tended to be higher in smaller and more centralized organizations.
Region
Gallupe [8] has shown that firms located in more remote regions tended to have greater problems related to EDP staffing and to the support provided by vendors or service bureaus. One could argue that the human and technological resource availability is generally less favorable to firms which are not situated in or near large urban areas. This is particularly important for small businesses as a large proportion are located in more rural regions. The possible existence of regional differences in terms of user attitudes and system utilization has been confirmed by Lucas [22] . Thus, MIS success should be negatively affected by the level of remoteness of the organization's location. A fourvalued ordinal measure of remoteness was used in the present study, based on a statisticallydetermined level of industrial development. Each of the ten administrative regions of the province of Quebec, which constituted the geographical area of our sample, were attributed one of the four levels, with the Montreal region having the lowest level.
Hypotheses
The hypotheses of this study include the following. MIS satisfaction and usage will increase in small businesses that: The operationalization criterion and actual range of values for each variable in the study are presented in Table 2 .
Methodology
The study's sampling population consisted of all the small manufacturing firms in the province of Quebec. In this context, small meant firms with 20 to 250 employees. The 250 employee cutoff point is used by the Small Business Administration for the manufacturing section. Tiny firms were excluded to increase the probability of sampling computerized firms, as it was not known in advance whether a firm was computerized. Using a government repertory containing the name, mailing address, and number of employees for each manufacturing firm in the province, it was determined there were 3,699 such firms. Apart from sampling convenience, the manufacturing sector was chosen because it offers the widest functional range of MIS applications.
A questionnaire accompanied by a presentation letter and a stamped pre-addressed return envelope was mailed to the controller of each of these 3,699 firms. As the division of labor in a small business is less pronounced than in a big business, some respondents had titles other than controller, such as vice-president of finance, chief-accountant, or accountant. The questionnaire was based on a previously tested format [1] designed for unsupervised response. It is in booklet form, characterized by its clarity, brevity, and visual attractiveness. Because of the preponderance of accounting and financial applications presently implemented in many small businesses these researchers felt the controller should be one of the main users of MIS. The addressee was asked to rate information satisfaction and system utilization, and to provide standard demographic and situational data. The manager was also asked to determine, with the collaboration of others if needed, the various organizational characteristics of the firm's computer usage. In the case of businesses not benefiting from any computer-based support, the respondent was instructed to check a box on the front page of the questionnaire and to return it unanswered.
Responses were received from 464 computerized firms and 762 non-computerized firms. An additional 291 pieces of mail were returned by the postal service and it was verified that these firms had gone out of business. In total, this accounted for 41% of the sampling population. The results that follow are thus based upon the 464 responses originating from the computerized firms; the median size of these firms, in terms of number of employees, is 80. Due to the unknown characteristics of the population in regards to normality and homoscedasticity, and to the presence of non-metric measurement scales for many of the research variables, it was decided that non-parametric statistics [32] were more appropriate for data analysis purposes. Specifically, a well known coefficient of ordinal correlation, Kendall's tau, was used to test the various hypotheses. Table 3 presents the results of testing the research hypotheses which relate organizational characteristics of a small firm's computer usage to MIS user satisfaction and system utilization.
Results and Discussion
Hypothesis 1 --Contrary to our first hypothesis, there is a slight negative association between EDP experience and user satisfaction. This could be due to the fact that users in more recently computerized firms benefit from more "state-of-the-art" information systems which integrate the latest hardware and software developments such as graphics output and user friendly database interrogation. Additionally, it is possible that greater EDP experience creates an organizational climate where MIS expectations are higher, causing users to be more critical. The level of system utilization seems to be totally independent of the organization's computer experience, possibly confirming that the effect of the latter variable is only indirect; that is, through its association with the other computer usage characteristics as follows:
EDP Experience MIS Success
Mevel°pme Operation "J/,p plications/// Interface "/// // In fact, EDP experience is significantly associated to all the other organizational characteristics with the exception of the interface mode, as shown in Table 4 .
These results show that small firms who have been using computers for a longer period of time are apt to have developed a greater proportion of their applications internally, to have implemented a greater number of administrative applications, to have a MIS function situated at a lower organizational level, and to be located in a less remote region. This is basically consistent with the stages of EDP growth described by Gibson and Nolan [10] , in which a period of initiating the basic transactional applications is followed by a period of proliferating administrative applications. The frequency of implementation of computerized applications in the sampled firms, as shown in Table 5 , also confirms this. Administrative applications are also generally more specific to the information needs of each firm, compared to the transactional applications which are more standardized; thus a firm which has attained the proliferation stage will feel a greater necessity to develop its own applications rather than acquire packaged software.
One can also see that the penetration of computers in small business started earlier in the more urbanized regions, as these markets were initially more profitable to vendors and service firms due to the high concentration of firms. Finally, the tendency of the more recently computerized firms to opt for in-house data processing could be explained by the fact that the majority of small firms who have computerized in the last three or four years have acquired a microcomputer [15] . The cost of hardware, having spectacularly decreased in this -period, combined with the fact that existing personnel can operate the system in most cases, has allowed firms to opt for in-house processing with minimal financial risks.
Hypothesis 2 --It was found that users are slightly more satisfied in firms who develop a greater proportion of their applications internally. This can be seen as a confirmation, albeit a weak one, that the specific information needs of a small business are better met by developing its own software. Also, corrections and modifications to existing applications can usually be obtained more promptly when the application has been developed by the firm itself. Note, however, that this had no significant effect on the level of system utilization.
Hypotheses 3 and 4 --MIS success is positively associated with firms that use in-house processing, have implemented a greater number of administrative applications, have implemented on-line applications, and have a MIS function situated at a high organizational level.
In the case of in-house processing, the determinant factors should be better response/turnaround time, greater operational flexibility, and a more immediate and bette~ controlled access to the system. Small business managers are more satisfied with systems that address a greater variety of problems. Evidently, they also have more occasion to utilize such a system, having to shoulder a much broader decision-making burden than their big business counterparts, i.e. horizontally (marketing, production, personnel, finance) and vertically (strategic planning, management control, operations control).
Hypotheses 5, 6 and 7 --The results confirm the conclusions of the Minnesota Experiments [4] ; managers prefer an interactive system. It is interesting to note that in the measure of user satisfaction, the items "convenience of access," "currency of output information," and "timeliness of output information" were the ones that discriminated the most between interactive users and batch users. Thus, it seems that the managers have well perceived the advantages of the interactive mode in terms of the quality of the information produced by the. MIS and of the man-machine interface to access the MIS. One can also see that Ein-Dor and Segev's [5] hypothesis concerning the positive Kendall's tau *Significant at p < .1 **Significant at p < .05 ***Significant at p < .005 impact of a high organizational level for the MIS function is confirmed. In the context of small business this could be due to the fact that the chief financial officer or controller often acts as MIS supervisor. This was, in fact, the case for 45% of the sampled firms, with 31% having a dedicated MIS supervisor and the other 24% having given the responsibility of the MIS to another manager, such as the production manager. The implication of this situation is a guarantee of top management involvement in the MIS when the rank of the MIS supervisor is high.
Hypothesis 8 --No significant regional differences were found in terms of user satisfaction or system utilization. Thus, if firms located in more remote regions did have more problems attracting competent EDP staff, or obtaining support from their vendor or service bureau, this did not readily appear in the results. A possible explanation would be related to the fact that firms situated in these regions tend to have less EDP experience, as was shown previously, and also tend to have implemented fewer administrative applications. The correlation between "region" and "applications" being equal to -.065 (n = 460, p = .042). By operating a more up-to-date but less complex information system, these firms require a lower level of expertise and technical support to create a satisfactory environment for their users.
Additional results relating to user satisfaction
Additionally, since user satisfaction is a multidimensional construct as shown previously, the nature of its association with the organizational characteristics of computer usage can be examined further. Table 6 contains the correlations of the independent variables with each of the four components of user satisfaction, using the factor scores obtained from the factor analysis. These results indicate globally that the computer usage variables have a more specific impact on two of the four components of user satisfaction, i.e. the user-system relationship and support factors. One exception is the "development" variable, where the results indicate that a greater proportion of internal development is associated with greater output quality, i.e. outputs which are more relevant, more reliable, more complete, and more accurate as compared to the packages provided by vendors or service bureaus. Another exception pertains to the EDP staff being perceived more favorably in firms where the MIS function has a higher rank.
The presence of in-house data processing as opposed to service bureau or satellite operations is associated with a better user-system relationship brought on by an easier access to the MIS, better control of turnaround times, and greater user understanding of the system. Users also perceive better support for MIS when operations are internal and when the firm has a larger portfolio of administrative applications. In the latter case, better support could be attributed to a more stable systems environment where the applications most important to the firm have already been implemented. As for user interface, on-line access, as opposed to batch, evidently impacts the user-system relationship in a crucial way as it facilitates system interrogation, provides for rapid response, and generally requires greater user knowledge and involvement. Finally, when management stresses the importance of the MIS function by positioning it at a higher organizational level, user feelings of participation and understanding are enhanced, as are user perceptions of the quality of the support provided. The preceding additional results thus qualify the significant relationships between user satisfaction and the organizational characteristics of computer usage in small firms. In effect, the impact of greater organizational autonomy and sophistication for the MIS is not really felt at the "product" level, i.e. in terms of the quality of the information product (output quality) or of the people who produce it (EDP staff). Thus, one would have to examine explanatory variables of a more technical nature than the ones in the present study, variables which more specifically characterize the process of MIS development and operation such as the MIS policies and methodologies adopted by the organization.
For example, the methods employed by a small firm to determine its information requirements, to procure its hardware and software, and to manage its computing resources should affect the quality of the system's end product. Small businesses generally exhibit low levels of maturity and formalization in this regard. Note also that other variables such as the size, experience, and turnover of systems personnel have previously been re~ated to information satisfaction [27] , and should be even more pertinent to an environment generally characterized by a poverty of human resources.
The organizational characteristics of computer usage examined in the present study manifest themselves at the "service" level, in terms of how the user relates to the information product (user-system relationship) and how this product is supported by the people who produce it (support factor). Thus, greater levels of organizational autonomy and sophistication for the MIS have a definite role in creating an environment in which MIS success is more probable, an environment which basically promotes greater and better interaction between the usermanager and the system. These results also imply that unidimensional measures of user satisfaction, which have previously been used to empirically identify various factors of information systems effectiveness, are inadequate to the task. As exemplified in the present research, a factor could significantly affect user satisfaction, yet this relationship would not appear when using only an output, information-oriented measure. This confirms the need for further validation, extension, and dissemination of the user satisfaction instrument utilized in the present study.
Firm size and MIS success
Ein-Dor and Segev [5] posited that firm size was directly associated to MIS success, larger firms tending to be more organizationally mature, to have more resources to allocate for MIS, and to function on a longer organizational time frame. However, no attempt has been made to empirically verify this hypothesis. In the present study, firm size was not included as a potential success factor since this variable was controlled by restricting the investigation to small businesses.
Nonetheless, the present research findings indicate that firm size (in terms of number of employees) is not significantly associated to either user satisfaction or system utilization, but is significantly related to many of the organizational characteristics of computer usage as is shown in Table 7 . If size were to have an indirect effect of MIS success, it would only be past a certain threshold where differences in terms of maturity, resources, time frame, and other organizational context variables could become significant. 
Effects of size on research findings
To verify that organizational size could, in fact, affect the results of the research, the sample was divided into two approximately equal subsamples using the median firm size as the dividing criterion. The hypotheses were then tested on each sub-sample. The variance of the two dependent variables within each subsample was of the same order as their variance within the sample. Table 8 presents the associations for each of the two size groups. These results can also be compared to the ones obtained for the whole sample (Table 3) . Kendall's tau **Significant at p < .05 ***Significant at p < .005
The first observation that can be made concerns applications development. This variable is more positively associated to user satisfaction in smaller firms. Since these firms develop fewer applications internally, the higher quality of the internally developed applications could stand out more, and thus be more appreciated by the user. A second difference concerns the type of computer operations; in-house processing is positively associated with MIS success in the larger organizations, but not in the smaller organizations. Here, a possible explanation would be that the advantages of in-house processing, such as better operations control, begin to appear only when the system has attained a certain level of longevity and complexity, both of which are directly related to firm size.
Note also that users in the larger organizations seem to indicate that having a greater number of administrative applications to work with does not increase their information satisfaction, even though it increases their level of system utilization. As more administrative applications are implemented, the law of diminishing returns comes into play, i.e. a user's satisfaction has a lower incremental rate of increase when he or she is already quite satisfied with the variety of problems addressed by the MIS. Finally, one can see that only in the smaller firms does the presence of on-line applications not lead to a higher level of system utilization. Since these firms tend to be less experienced with computers, it is possible that the required training and support of users in the interactive mode is insufficient to promote higher MIS usage, even though these users seem to perceive the added benefits of an on-line MIS interface. The incidence of an on-line interface might also be attributed to microcomputer presence in the smaller firms, which would not necessarily lead to greater system utilization. Thus, within the small business universe it would seem that size has only an indirect impact upon MIS through its association with the organizational characteristics of computer usage.
Implications of the Study
The primary importance of the study comes from the fact that it was conducted in a small business context, whereas most previous research has concerned itself with large firms. The importance of understanding the MIS success factors specific to small organizations is confirmed by Loucks [16] who cited "appropriate accounting, control and information systems for small and medium-sized businesses" as the topic with the most priority for research on small business management and entrepreneurship.
In this regard, the results of the present research are a first step towards a descriptive theory of information systems implementation in small business. These results indicate that the level of MIS success in a small firm can be increased by a greater level of sophistication in terms of the number and type of applications available, and by allowing the organization and the users to be more autonomous in terms of the development, operation, and utilization of these applications. Thus, an appropriate environment is one in which:
1. A small business is capable of internally developing its applications, or at least the administrative applications more specific to each firm, with the help of tools such as software generators and database management systems designed to increase the productivity of a limited development staff.
2.
A small business is capable of processing its applications in-house with a minimum of financial, technical, and personnel requirements.
3. A small business is capable of implementing applications other than the basic transactional applications, addressing a greater range of problems with decision aids such as interactive modeling and planning systems.
4.
A small business manager is capable of using the MIS in an autonomous and interactive fashion with user-friendly tools such as database query languages and graphics output systems.
5. The importance of the MIS function within a small business is stressed by placing its responsibility upon top management.
Such an environment should enhance the benefits of MIS for the small business while allowing it to maintain its basic advantages in terms of adaptability, flexibility, and entrepreneurial drive, associated with small size and simple structure.
Limitations of the Study
This survey examined MIS success from the point of view of financial user-managers only; this could affect the external validity of the study's findings in regards to other usermanagers. The potential biases in this case are related to the fact that, in a small firm, a controller would tend to have higher levels of satisfaction and utilization than other managers because of the preponderance of accounting applications. The controller would also, in all probability, have had a greater level of participation in the design and implementation of the MIS, thus contributing to more favorable attitudes towards the MIS. The investigation was also restricted to small firms in one sector, i.e. manufacturing.
Finally, there are other organizational characteristics of computer usage which can affect MIS success and which have not been examined in the present research. Such variables include the percentage of revenue spent on the system, the percentages of system expense on hardware versus software, the level of competence and turnover of the EDP staff, and the efficiency of computer operations. Additionally, more research is needed to identify the factors which affect the success of the software acquisition and development process in small businesses.
